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61-223791 
(Embodiments) 

Hereinafter, embodiments of the present invention will 
be described with reference to the drawings. 

Fig. 1 is a circuit diagram of an active matrix 
substrate according to an embodiment of the present 
invention. Reference numeral 6 designates a thin film 
transistor, which comprises a semiconductor thin film (not 
shown) formed on a light-transmissive substrate (not shown) 
of quartz #7059 manufactured by Corning Incorporated, or the 
like, a gate insulation film (not bown) , a gate wiring 7, 
and a source wiring 8. Reference numeral 9 designates a 
liquid crystal display member connected to the drain of the 
thin film transistor 6. The thin film transistors 6 and the 
liquid crystal display members 9 are arranged in the 
positions corresponding to the respective pixels in an image 
display region 10, that is, in a matrix pattern. The gates 
of the thin film transistors 6 arranged in a matrix pattern 
are connected to each other via the gate wirings 7 in such a 
manner that the lines each comprising the gates are arranged 
in parallel to each other. The sources are connected to 
each other via the source wirings 8 in such a manner that 
the columns each comprising the sources are arranged in 
parallel to each other. The semicondutor thin films are 
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made of hydrogenated amorphous Si formed by a plasma CVD 
method, or polycrystalline Si formed by a reduced pressure 
CVD method or an electron beam deposition method. The gate 
insulation films are made of Si# or Sic* formed by a plasma 
CVD method, SiQ formed by a CVD method, or heatoxide films 
made from semiconductor layers . The gate wirings 7 and the 
source wirings 8 may be made of metallic material such as Mo, 
W, Cr, Al, or the like formed by a DC sputtering method, a 
metal silicide such as MoSi or the like, polycrystalline Si 
formed by a reduced pressure CVD method, or a transparent 
electrode material such as Sn0, InCb, In 2 03(Sn0 2 ) or the like 
formed by a DC sputtering method or a RF sputtering method. 
Wire materials for the gatewirings 7 and the source wirings 
8 may have a multilayer structure. Reference numeral 11 
designates thin film transistors, which are connected in 
series with the source wirings 8, respectively, on the outer 
side of the image display region 10. Ref erenceiumeral 12 
designates a plurality of image signal input wirings each of 
which connects the sources of three adjacent thin film 
transistors 11 in parallel to each other. Reference numeral 
13 designates a plurality of signaiswitching gate wirings 
each of which connects the gates of the thin film 
transistors 11 every three gates, sequentially and in 
parallel to each other. 

The operation of this embodiment having the above 
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described configuration will be explained with reference to 
Fig. 2 illustrating drivig pulses and signal voltages which 
are applied to the respective wirings. 

First, at time t>, a pulse signal <p G2 is applied to the 
gate of each thin film transistor 6 via the i7of the gate 
wirings 7, and at the same time, apulse signal tp A is 
applied to the gate of each thin film transistor 11a via the 
13a of the signal switching gate wirings 13. Accordingly, 
pulse signals \£ applied to the sources of the respective 
thin film transistors 11 viathe image signal input wirings 
12 are applied to the sources of the thin film transistors 
6ai via the thin film transistors 11a and the source Wirings 
8a. Thus, the drain voltages of the thin film transistors 
6ai become a predetermined set voltage. 

At time t 2 , in the state that pulse signalscp G i are 
applied to the gates of the respective thin film transistors 
6 via the 7i of the gate wirings 7, pulse signalscp B are 
applied to the gates of the thm film transistors lib via 
the 13b' of the signal switching gate wirings 13. 
Accordingly, the pulse signals y applied to the sources of 
the thin film transistors 11 via the image signal input 
wirings 12 are applied to the sources of the thin film 
transistors 6bi via the thin film transistors lib and the 
source wirings 8b. Thus, the drain voltages of the thin 
film transistors 6b become a predetermined set voltage. 
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Moreover, at time %, in the state that the pulse 
signals cp G i are applied to the gates of the respective thin 
film transistors 6 via the J of the gate wirings 7, pulse 
signals qp c are applied to the gates of the thin film 
transistors 11c via the 13cof the signal switching gate 
wirings 13. Accordingly, the pulse signals Vs applied to 
the sources of the thin film transistors 11 via the image 
signal input wirings 12 are applied to the sources of the 
thin film transistors 6c via the thin film transistors 11c 
and the source wirings 8c. Thus, the drain voltages of the 
thin film transistors 6c. become a predetermined set voltage. 
Thus, the display of the first horizontal operation line is 
completed. 

Then, at time a pulse signal (p G2 is applied to the 
gate of each thin film transistor 6 via the 2 7of the gate 
wirings 7. Pulse signalscp A , (p B , and cp c are sequentially 
applied to the gates of the thin film transistors 11a, lib, 
and 11c via the 13a, 13b, and 13c of the signal switching 
gate wirings 13, as described above. Accordingly, the pulse 
signals V s applied to the sources of the respective thin 
film transistors 11 via the image sigml input wirings 12 
are sequentially applied, at time £, t 5 , and te, as at time 
ti, t 2 , and t 3 , to the sources of the thin film transistors 
6a 2 , 6b2, and 6c 2 via the thin film transistors 11a and the 
source wirings 8a. Thus, the drain voltages of the thni 
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film transistors 6a; , 6b 2 , and 6c 2 sequentially become 
predetermined set voltages. Thus, the display of the second 
horizontal operation line is completed. 

Then, the above-described operations are sequentially 
repeated. Thus, the drain voltages of thethin film 
transistors 6a,, 6bn, and 6Cn of the n-th horizontal 
operation line sequentially become predetermined set 
voltages. Thus, the scanning for one screen is completed. 
The pixels for displaying signals are selected so as to 
display an image. 

Fig. 3 shows the configuration of another embodiment of 
the present invention. Parts having the same reference 
numerals in Fig. 3 and Fig. 1 are the same. In the above 
described embodiment, all of the terminals Vs 2 , Vs 3 , Vs 4 , 

— • of the image signal input wirings 12 are arranged on the 
upper side of the image display region 10. On the other 
hand, in this embodiment, for example, the aria-numbered 
terminals Vst, Vs 3 , •••• of the image signal input wirings 12 
are disposed on the upper side of the image display region 
10. The even-numbered terminals Vg, Vs 4 , ••• of the image 
signal input wirings 12 are arranged on the lower side of 
the image display region 10. The operation of thactive 
matrix substrate of this embodiment is the same as that in 
the first embodiment. 

In the above embodiments, the present invention is 
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described using a liquid crystal as a displaying means as an 
example. The displaying means of the present invent ±o is 
not restricted to the liquid crystal. A displaying means 
using EL may be used. Also, an optical shutter using PLZT 
may be used. By employing a configuration in which, while a 
constant voltage is being applied to the source wirings of 
photoconductiva films provided instead of the liquid 
crystals, changes in current flowing through the source 
wirings are detected, the present invention can be applied 
to an image-pick device. 
(Advantages) 

As described above, according to the present invention, 
it is unnecessary to form a complicated shift resistor in a 
liquid crystal display device or a display device using. . 
another material, even if the number of pixels is increased 
for the enhancement of the resolution. Thus, the mounting 
on a flexible print substrate can be easily carried out. In 
addition, the number of wirings connected to an external 
circuit can be decreased to one third or smaller of the 
number of a conventional device. Moreover, the wiring pitch 
can be increased to three to six times of the p±tti of the 
convention device. Thus, advantageously, the yield can be 
considerably enhanced, and the manufacturing cost can be 
reduced. 

- 6 - 



